Liver damage does not increase the sensitivity of mice to cyanide given acutely.
The major detoxification pathway for cyanide (CN) in many species is a biotransformation to the less toxic thiocyanate (SCN). Hepatic thiosulfate: cyanide sulfurtransferase (rhodanese) is the principal enzyme demonstrating in vitro catalytic activity. Despite the assumed importance of the hepatic enzyme for CN detoxification in vivo, the effects of liver damage (surgical or chemical) on cyanide lethality in animals have not been examined previously. Male CD-1 mice were pretreated with carbon tetrachloride (CCl4, 1 ml/kg, i.p.) 24 h prior to the administration of sodium cyanide (NaCN). In other experiments CCl4 was given in the same doses at both 48 h and 24 h prior to NaCN. Hepatotoxicity was documented by elevated serum glutamicpyruvic transaminase (SGPT) activity, by histologic evaluation of the extent of cellular necrosis, by electron microscopy of the mitochondrial fraction, and by the increased duration of zoxazolamine-induced paralysis. Lethality was not changed by CCl4 pretreatments when NaCN was given alone in doses of 4 or 6 mg/kg or at a dose of 10.7 mg/kg following sodium thiosulfate (Na2S203, 1 g/kg, i.p.). A small but statistically significant protective effect was exhibited by CCl4 when NaCN was given at a dose of 16 mg/kg following the administration of Na2S203. Rhodanese activity as measured in mitochondrial preparations fractionated from the livers of mice pretreated with CCl4 was not different from that in animals given the corn oil vehicle even though electron micrographs showed extensive mitochondrial damage. No difference in CN lethality was evident between sham-operated mice and partially (2/3) hepatectomized mice at 24 h post-surgery. An intact healthy liver does not appear to be essential for cyanide detoxification in mice whether or not thiosulfate is also given. Because rhodanese activity was slightly but significantly higher in mitochondria lysed by Triton X-100 than in intact mitochondria, the mitochondrial membrane may constitute a barrier to Na2S203.